Many chemicals have recently been demonstrated to be Endocrine-disrupting compounds and may potential interfere with normal reproductive processes. In this study, we quantified the effect of Bonnylight crude oil contaminated diet on Wister albino rats. Forty-five rats (twenty male and twenty five females) were expose to Bonny -light crude oil contaminated diet at concentrations of 1%, 5% and 10% (w/w). Throughout the experiment, we observed 20 % reduction in fecundity in the 1% experimental group but in 5% experimental group, it was observed that there was a 45% reduction in fecundity when compared with parallel control group. However, the 10% group did not liter at all. There was a significant increase (p<0.05) in the testosterone level of male rats fed with 1% contaminated diet but the testosterone level of 5% and 10% treated group showed a significant reduction (p<0.05). The estrogen level in the female rats showed a general significant increase (p<0.05) in all the groups when compared with the female control group. This preliminary result suggest that Bonny-Light crude oil may have the potential to alter reproductive activity and hence a possible endocrine disruptor.
INTRODUCTION
We are routinely exposed to a lot of environmental pollutants such as pesticides, fertilizers, crude oil or any of its fractions on a daily basis. These pollutants have been implicated in causing many biochemical and toxicological effects on aquatic and terrestrial animals 1 . Although, various research work have been carried out on crude oil, very few has been directed to study the impact of crude oil on the endocrine system.
A number of chemicals with the capacity to disrupt the endocrine and reproductive systems are now widespread in the environment 2 . These chemicals are generally called endocrine disruptors. They consist of synthetic and naturally occurring chemicals that affect the balance of normal hormonal functions in animals including humans 3 . In the past few years, numerous effects of endocrine disrupting compounds (EDCs) have emerged, including intersexes of riverine fish, reproductive failure and abnormalities in marine invertebrates, birds, alligators and polar Bears 4 .
However, in many developing nations, little or no attention is given to research of this magnitude to determine their Impacts on the environment and elucidating the possible health effect it might caused. One could imagine the bewildering effects this might pose over a long period of exposure and even the transgenerational effects.
The purpose of this study was to investigate the effects of sub-chronic exposure of Bonny-Light crude oil on reproductive capacity (fecundity) and to ascertain the possible endocrine disrupting effects on Wister rats fed with contaminated feed (Growers' Marsh).
MATERIALS AND METHODS
Fourty five rats aged 15-17 weeks and weighing 93.6-140.8g were obtained from the Faculty of Veterinary Medicine, University of Nigeria, Nsukka (UNN). They were acclimatized for two weeks at the Animal House of Department of Biochemistry, UNN. The rats were randomly allocated to four groups. Each group consisted of eleven rats (4 males, 7 females). These groups are: 0.0% (w/w) no contamination (control), 1.0% (w/w) crude oil contaminant, 5.0% (w/w) crude oil contaminant, 10.0% (w/w) cruude oil contaminant. Crude oil was obtained from the terminal of Nigerian Petroleum Development Commission/AGIP, OPKOHO Well 4.
Feed formulation
Commercial Poultry feed was contaminated with crude oil by weighing out a definite amount of the feed and then mixed with the crude oil to give 1%, 5% or 10% (w/w) contamination. The feed for control group did not contain crude oil.
Hormonal assays
Reproductive hormones such as follicle simulating hormone (FSH) Lutinizing hormone (LH), Estrogen, Testosterone, Prolacting and progesterone were determined by Enzyme immunoassay method, using commercially available kits by Syntron Bioresearch, Inc U.S.A.
Fecundity
The reproductive capacity of the animals was determined by counting the litter size and the number of survivors. However, variation in the gestational period was also noted.
RESULTS
During the twenty-eight days' exposure period, the mean weekly weight and daily feed consumption was determined ( Table 1 ). The result showed that there was no significant decrease (P >0.05) in the body weight of rats when compared with the parallel control group. However, the daily feed consumption of rats decreased significantly (P<0.5) when compared with the control group (Table 1 ).
Fecundity; measured as the average litter size per group was found to decrease generally in the experimental groups (Table 2 ). This decrease was not significant (P>0.05) in the 1% (w/w) group, which recorded 20% decrease when compared with the parallel control. The 5% (w/w) group showed significant decrease (P<. 0.05) of 45% but the 15% (w/w) group did not liter at all. However, the experimental groups showed delayed gestation period with the 1% (w/w) group having the least delay period of 15days while the 5% group displayed 23 days delayed gestational period (Table 2) . Results are mean ± SD (N =4) Table 3 showed the hormonal assay results. The testosterone level showed a significant increase (P<0.05) in the 1% group, but the 5% and 10% groups showed decrease testosterone levels and this decrease was not significant at (P>0.05).
The LH and FSH were found to generally decrease in the male groups at different concentrations tested, but this decrease was not significant (P> 0.05). The female groups showed increase in FSH and LH (Table 4) . Estrogen level was also found to significantly increased (P<0.05) when compared with parallel control group.
DISCUSSION
Crude oil is a complex mixture of many different components. Its exploration and transportation has generated a lot of environmental problems, especially in developing nations. It is note worthy, that the devastating consequences of crude oil spill in the Niger Delta of Nigeria may pose great hazards on both aerial and terrestrial environments.
Accumulating scientific data have shown that many man-made and naturally occurring compounds released frequently into the environment have adverse effects on the endocrine system of humans and wildlife 5 . Some of these endocrine-disrupting chemicals (EDCs) affect the endocrine system because of their ability to mimic natural estrogen, whereas others may function as anti-estrogen 6 . A number of environmental chemicals have been identified as endocrine disruptors, and their unwanted effects on our lives have become serious problems all over the world. At present, the adverse effects on endocrine systems in animals have resulted in reproductive malfunction and developmental disorders 7 .
The finding of our study has shown that crude oil contaminated diet could pose serious effect on the hormonal system, which may consequently affect the reproductive process in organisms found in crude oil polluted environment including humans. The bioaccumulation of crude oil residues in the ecosystem over a long period of time may lead a lot of health problems if adequate care is not taking.
Endocrine disruptors as their named implied, may include many fractions of crude oil such as the polycyclic aromatic hydrocarbons (PAHs). Like all other crude oil, Bonny light crude oil contain PAHs which has the potential to generate reactive oxygen species 8 . PAHs have also being implicated in possessing antiestrogenic activity 9 .
The results of this study also highlight the potential susceptibility of exposed organisms to toxic injury as a result of crude oil intake via water, food or inhalation. Body weights, of rats decreased in the experimental groups fed with crude oil contaminated diet, the reduction in weight may be attributed to the low consumption rate among these groups. This may be due to the unpalatability of the feed and consequently a lot of protein, DNA and lipid oxidation may have taken place in the system of the rats.
The endocrine system controls many functions of the body, any disruption to this system may cause changes in reproduction, development, growth or behaviour that can affect the animals or humans or their offspring 10 . Testosterone levels as measured in the male rats showed a significant increase in the 1% treated group. This increase may be of great importance in spermatogenesis, male pattern behaviour etc.
According to Monosson et al.
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, anti-androgens in adult animals increase the serum levels of androgens, LH and estrogens. This may imply that the crude oil is acting as anti-androgenic compounds, and thereby inducing spontaneous abortions, stillbirths and reproductive malfunction 12 The estrogen level showed significant increase in the female rats. This hormone function in many ways by stimulating the development of tissues involve in reproduction. The increase estrogen level may also increase the sexual activities of female rats as evidenced in our observation of their willingness to accept the males, as well as even mounting themselves (female -female). This observation may have a serious implication because a lot of energy may be channeled into sexual activity and not into effective reproductive activity.
However, the interaction between the low level of testosterone and the high level of estrogen may be responsible for the observed delay in gestation among the groups 1%, 5% and 10% (w/w), as the male rats may have low sperm count or abnormal sperm morphology. This observation agreed with the earlier observation by Doyle and Lim who observed that certain environment chemicals are capable of mimicking or modulating the effects of gonadal hormones, thereby potentially interfering with the reproductive morphology and behaviour of an organism 13 .
We also observed slight effects on fecundity and survival of rats exposed to various concentrations of crude oil contaminated diet. The greatest effect was on the 10% treated group where no fecundity was recorded. This gives a vivid evidence of the effect on the reproductive system. Therefore, we suggest that the observed decrease or increase in serum hormone may be as a result of the possible estrogenic or androgenic property of crude oil and have a direct association with reproduction.
Hormones act at extremely low levels (part per trillion) therefore, in theory, even exposure to low levels of hormonally active agents such as crude oil may be of major health concern, particularly during sensitive periods of fetal development. Furthermore, endocrine-mediated effects may be subtle and manifest primarily in populations rather than in individuals. For example, slight overall declines in sperm density or intelligent quotient may have little relevance for an individual but important adverse implication for the population 14 . However, lowlevel exposures to endocrine-disrupting chemical are ubiquitous in today's environment. The ubiquitous nature of the exposures combined with nontrivial potential health effects justifies further research, education and preventive action to reduce human exposures to crude oil as a possible endocrine disruptor. This preliminary results suggest that bonny-light crude oil may have the potential to alter reproductive activity and hence a possible endocrine disruptor.
